Phencyclidine-induced dysregulation of dopamine response to amphetamine in prefrontal cortex and striatum.
Phencyclidine (PCP) administration in rodents has been used to model aspects of schizophrenia. One aspect of such treatment has been the enhancement of amphetamine-induced increase of dopamine in the prefrontal cortex and striatum. To further characterize this mechanism rats were treated for 2 weeks with continuous PCP (15 mg/kg per day via Alzet minipump). Rats were implanted with a microdialysis probe into the prefrontal cortex (PFC) or striatum. Amphetamine was administered locally via the dialysis probe during one collection period and changes in extracellular dopamine were monitored. The effect of local administration of the dopamine uptake blocker nomifensine was also measured. Amphetamine (10 microM) and nomifensine (10 microM) increased the level of dopamine in both the PFC and striatum. PCP administration did not alter the response to amphetamine or nomifensine in the PFC, but reduced this response about 2-fold in striatum. To examine effects of continuous PCP administration on dopamine autoreceptor function, release of [3H]dopamine in response to electrical stimulation and in the presence of a dopamine agonist or antagonist was tested in striatal and prefrontal cortical tissue. Autoreceptor responses were similar in control and PCP-treated tissues. We conclude that the brain region-specific enhancement of dopamine release by peripheral amphetamine administration in rats after PCP is not likely mediated by alterations in the dopamine autoreceptors or changes in the dopamine transporter. The selective local responses of amphetamine indicates heterogeneous regional effects of continuous PCP on NMDA receptor function; effects that influence both regional excitatory responses and the overall dynamics of tonic excitatory/inhibitory inputs to the PFC and striatum.